INTRODUCTION
Pyeongchang, a small town located in the mountainous eastern region of the Republic of Korea, emerged victorious in its bid to host the 2018 Winter Olympic Games after two closely-fought but unsuccessful attempts. The 2018 Games will be Korea's second after 1988 Seoul Games, and the third Winter Olympic event following the two previous iterations in Japan.
The hosting of the Olympics, which requires a substantial amount of funding, should not be an achievement in and of itself. The purpose of the Games should rather be to contribute to the social development by leaving behind economic, cultural and environmental legacies to not only the hosting region and nation, but also the surrounding countries and the entire world. While tangible examples such as venues and roads are often recognized as representative legacies of large-scale events such as the Olympics, intangible aspects such as the environment, culture, policy and human resources have been gaining in importance.
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The Olympic Games, at its most fundamental level, is a sporting event. Sports not only is closely related to the physical health, but is also instrumental to fostering mental health through inspiration. Shipway [1] has claimed that one of the most important sports legacies was the general change in the population's perception on sports and physical activities; due to such change, people were able to enjoy sports as part of healthy and active everyday life and benefit physically. However, compared to tangible legacies such as the facilities, transportation and venues, social legacies such as the general health and their planning, execution and achievements are hard to monitor. Furthermore, there is currently no evidence on whether such large-scale sporting events automatically confer benefits to the residents of the hosting region [2] . Therefore, for large-scale sporting events such as the Olympics to leave behind sociocultural legacies that contribute to the development of the hosting region, there must be a thorough business plan that takes into account factors such as region-specific purpose, and is divided into stages such as before, during and after the Games.
Two of the most significant objectives for Pyeongchang 2018 suggested in the bid-book are tapping into the great potential of Asian winter sports and contributing to the development of the hosting region [3] . Of these, the popularization of winter sports in Asia can be considered as an
Olympic legacy rather than a legacy of the hosting region, and most of the legacies for the hosting region are usually focused on tangible assets such as facilities and venues.
Should the 2018 Winter Olympic Games -which is, after all, set in a small city -hope to create sustainable contribution to its hosting region, it must leave behind 'Health
Legacies' that will enhance the happiness of the hosting region's population. To this end, establishment of region-specific goals and systematic promotion of business via detailed analysis of precedents are a must.
This article aims to review the health legacy endeavors of past host cities and suggest the appropriate forms of health legacies for the 2018 Pyeongchang Winter Olympic and Paralympic Games.
SIGNIFICANCE OF OLYMPIC HEALTH LEGACY
Much has been written on the effect of the Olympics on the host regions, most of which have focused on the economic aspect [2] . While most of the Olympic Games' effects on the economy of the host region have been positive, there have been negative effects as well [4, 5] . The positive reports have mostly been based on approximated data or analyzed data collected in the short period of time after the Games.
As a result, the validity of such results is questionable [2] .
While events such as the Olympics may provide much in the form of economic benefits, they can also have beneficial effects such as improved social participation, enhanced collective regional creativity and development of welfare. The improvement of quality of life, enhancement of the physical and mental health of the youth, and the betterment of health of the regional community are facets that often prove to be more essential than economic growth. Moreover, hosting a sporting event is often associated with an increase in self-esteem and self-realization of the regional population [1] . Such intangible legacies are more persistent and far-reaching than their tangible counterparts, and they also play important roles in better utilization of tangible assets.
Hence, in order to sustain development of the host region, various efforts aimed at leaving behind sociocultural legacies as well as tangible ones must be made.
In recent Games, sociocultural legacies such as the culture, environment and the self-worth of residents have been grouped together and collectively referred to as the health legacy. The importance of sports in maintaining one's health, preventing diseases and curing them are no longer in doubt.
The role of such large-scale sporting events in increasing participation in sports is imperative.
It has often been mistakenly claimed that there has been Olympics [7] , while the official reports for the 2010 Vancouver
Winter Olympics [8] and the 2012 London Olympics [9] describe the health legacy aspects in greater detail.
Medical papers on Olympic Games were first published in the 1960s, but they were infrequent and mostly dealt with illness, injury and doping during the Olympics.
Nevertheless, since the year 2000 these papers have grown in both number and scope, and are increasingly dealing with legacies contributing to the medical development of the host nation such as public health and environment [10] .
HEALTH LEGACIES IN RECENT OLYMPIC AND PARALYMPIC GAMES associated with the hosting of the Olympic Games." That meeting agreed that the health care system would be improved by hosting the Games, especially in a rapidly developing city with a large population such as Beijing [11] .
The health legacy of the Beijing Games improved capacity in traditional medical services required for hosting the Olympics; a strengthened public health system, including disease surveillance, risk management and health emergency response; an enhanced living environment for the host city citizens; and increased health awareness among athletes, visitors, and host country residents through successful health education and campaigns prior to and during the Olympic Games [12] . Beijing Olympic Health Services have not only left the host city with improved health infrastructures and advanced technologies, but also with an impressive resource of trained health professionals of great benefit to the host city long after the ending of the Games [7] .
Another pillar of the health legacy from Beijing Olympic
Games is strengthened public health preparedness to respond to and manage quickly health risks associated with mass gatherings. The increased population and population density during the mega-event imposed higher risks of outbreaks of communicable diseases, transmission of diseases from host population to the visitors and vice versa, and potential terrorist attacks. In response to these challenges, Beijing successfully identified key factors to prevent disease outbreaks.
Food safety and waters' sanitation were greatly improved to reduce diarrhea among travelers; emergency medical services were greatly enhanced, and so on. Most importantly, the Games left Beijing with a reinforced surveillance system and a strengthened capacity for public health risk management [12] .
A unique aspect of the Beijing health legacy is an impressive improvement of the living environment for residents of the host cities [12] . With the Games came a renewed attention to environmental sustainability, an im- [14] . Another example is the success of smoking control in public places, leaving Beijing with a more stringent smoking ban, the first amendment to the regulations of 1995. These actions vividly illustrate how an international sports gathering can also serve as a catalyst to hold the host city to a higher standard in multiple aspects of health, and leave that city with a health legacy not just in terms of facilities, but also in policies and legislation [12] .
The diverse public health education campaigns led by the government and NGOs before and during the Games are another interesting facet. The Games offered unprecedented mass media coverage and public attention to individual well-being. As a result, numerous campaign activities were carried out to advocate a healthy lifestyle, disseminate health messages, and raise awareness to health related issues such as the importance of physical activity, the health hazards of smoking and second-hand smoke, an anti-doping exhibition, and prevention of HIV/AIDS stigmatization [12] .
World Health Organization published the book so that the experience of the Beijing Games can be made available to a worldwide audience and thereby be a useful source of information for organizers of future mass gathering events [7] . acy that will encourage sports participation at all levelsin terms of both improved facilities and greater opportunities for taking part [15] .
To create and capture those sustainable social legacies, a non-profit organization, '2010 Legacies Now', was formed during the Vancouver bid process and is the first-ever legacy group to be in place before the start of any Games.
Sustainability was another key value of VANOC which won several awards for environmental design [8, 15, 16] .
With a focus on sport and recreation, healthy living, accessibility, arts, literacy and volunteerism, '2010 Legacies Now' took an innovative approach to leveraging the 2010
Winter Games, creating tangible legacies in more than 400 communities and neighborhoods throughout British Columbia (BC) [8] .
Examples include
• 530,000 students in 1,400 schools leading healthier, more active lives thanks to Action Schools! BC, a program helping teachers incorporate daily physical activity and healthy eating lessons into classroom activities Program.
• 200 national and international sport events hosted in 34 communities thanks to funding from 'Hosting BC'.
• 225 venues in 40 communities being showcased on 'HostingBC.ca' to encourage sport teams and event organizers to train and compete in British Columbia.
• 11,000 volunteers and 2,000 organizations using 'VolWeb.ca' to fill volunteer positions.
• 16,000 young students experiencing new arts, sport and recreation activities at 'Explorations' summer camps.
• 1,300 high-performance athletes receiving support each year from 'Game Plan BC' and other programs for coaching, training, competition, sport science and sport medicine. 
2012 London Olympic and paralympic games
A key feature of the successful London 2012 bid was the commitment to creating a lasting health legacy through a large-scale and sustained increase in sport and physical activity participation [18] . When the UK bid for the London 2012 Olympic and Paralympic Games, the vision was to also The 'Go London' strategy is designed to build on existing projects to strengthen London's ability to create an active population. Creating many different and very local opportunities for physical activity is the way to slowly change a culture.
The 'Go London' program is divided into 3 sections according to their focuses, and noteworthy programs of each section are in Table 1 .
2) Independent evaluation of health service planning and delivery for London 2012: While other host cities had demonstrated some evidence of improving systems as a result of the Games, none had been successful in creating a lasting legacy of health improvement. The organizers of London 2012 were determined that London be the first to achieve this feat. They realized that previous Olympic and Paralympic host cities had stopped at publishing reports detailing health service planning processes for the duration of the Games, and decided that they would instead endeavor to evaluate, continuously and objectively, the impact of the Olympics to the health of host city. Due to their efforts, the London 2012 Games will be the first to commission and publish an independent evaluation [19] .
This evaluation will make a valuable and substantial con- Research, the principle aim is to evaluate and describe the A new health analysis from the London Health Observatory (LHO) that provided a baseline picture of health to support health legacy planning and evaluation in the various boroughs. Using a whole range of publications from across the network of public health observatories in England, the LHO generated a comprehensive, baseline picture of the health prospects for the children of the Olympic boroughs on behalf of the Directors of Public Health. It presented 18 measures -chosen as good predictors of growth, development and life expectancyin line with the Marmot Review of health inequalities. They covered the early years, beginning with the antenatal period, and ending with adolescence at the age of 18. To make these measures accessible to a wider audience, the LHO commissioned a unique illustration to accompany more conventional tables of data. Using a pictorial representation of a 400 m running track inside a sports stadium, Child's Play?, for the first time, used standardized statistical methods to show a child's journey from infancy to adolescence using "health hurdles" to illustrate the key challenges faced (Fig. 1) . It also provided a "health forecast" by assessing the extent to which each of the health measures changed across the life stages for each of the six boroughs. The LHO commends commissioning a major cohort study representative of the children in the six host boroughs with follow up measurements to 2020. The Olympic Polyclinic at Olympic Park will form an important part of Games health legacy. The purpose-built facility, designed in consultation with the NHS, is due to be converted and refitted into theSir Ludwig Guttmann Health Centre after the founder of the Paralympics to benefit the local population after the Games and embody the spirit of health legacy in East London. The health center is scheduled to open in Summer 2013. The building was built by the Olympic Delivery Authority (ODA), the public body responsible for developing and building the venues and infrastructure for the Games. The ODA contributed £6m of the cost and the NH S funded £17 m. MRC-NIHR phenome centre Anti-doping facilities developed for the London 2012 Games are being deployed as a world-class resource to study the impact of genetics and environmental factors on metabolism. The MRC-NI HR Phenome Centre, the first of its kind in the world, will use the cutting edge facilities developed for the Games to help develop better and more targeted treatment for patients. Located in Harlow, Essex, the center will be funded over five years by the Medical Research Council (MRC) and the Department of Health's National Institute for Health Research (NIHR), who will invest £5 m each. The facility will develop state-of-the-art equipment and expertise based on the anti-doping facilities provided for the Games by GlaxoSmithKline (GSK) and operated by King's College London. The institute of sports, exercise and health (ISEH):
A lasting legacy from the London 2012 Games will be delivered to support sporting achievements at all levels with the creation of a National Centre for Sport and Exercise Medicine (NCSEM) composed of three networked facilities nationwide; of which the London facility is the Institute of Sport, Exercise and Health (ISEH). The £10 m Department of Health funded institute will be a national and international hub for clinical and academic work in sport and exercise medicine and sports injuries. The Institute of Sports, Exercise and Health (ISEH) Emergency planning
The programme, led by NHS London's Emergency Planning team, strengthened the resilience of London's NHS both for Games time and beyond, enabling it to efficiently respond to incidents such as outbreaks of infectious disease, terrorist attacks, severe weather and staff absences, and to continue providing quality healthcare services during an adverse event. Syndromic surveillance systems With the Health Protection Agency, NHS London installed software systems into Accident and Emergency departments and GP facilities in London and further afield to monitor the symptoms of patients attending. The system collates anonymous information about patients' symptoms to more rapidly identify and respond to infectious diseases or clusters of illness. Heartstart CPR training program for Volunteer. In preparation for the Games, 142 Heartstart sessions were delivered and 1,000 London Ambassadors (Volunteer) trained. This means 1,000 more people are now trained in what to do while waiting for an ambulance to arrive, and how to use one of the 750 publically available defibrillators that can help restart a heart. A total of 10 ambassadors were also approved as Therefore, it is prudent to work with resources that will be invested to the host region regardless of the Olympics. This is the reason why the purpose of Health Legacy must be specific to the host region. In order to establish the region-specific purpose and action plan, the first course of action is to understand and analyze the issues regarding the health sector of the host region, before identifying those that may be coordinated with the preparation for the Games for their resolution. Also, the intangible legacies must make continued and active use of the host region's tangible legacies. The residents of the host region will be the ones who would take advantage of the facilities the most and participate in events after the Games. The main recipients of Health Legacy are the residents of the host region. Hence, their participation is a must for such Legacy to contribute to the development and healthy living of the host region. In particular, it is probable that sports of Winter Olympics may be inaccessible to residents of the relatively rural host region due to its risk and cost.
Therefore, various programs that familiarize these sports to the residents should be prepared. Volunteering is a great program for enhancing the perception of the residents because those who have volunteered have a tendency to actively participate in other events as well [20] . Volunteers at the 1994 Winter Olympic Games in Lillehammer, Norway, and the 2000 Olympic Games in Sydney perceived an increase in their skills after volunteering [21] . Above all, the positive effect of the Olympics will be maximized and sustained if the tangible and intangible legacies of the Games ultimately lead to local pride and confidence for the inhabitants of the host region.
